I. INTRODUCTION
Many crystalline materials contain pairs of oxygen atoms connected by hydrogen bonds. By lowering the temperature, some of these substances undergo orderdisorder phase transformations to states of spontaneously broken symmetry characterized by long-range proton order. In addition, these materials display strong shortrange correlations between the interacting protons both above and below the transition temperature.
The ferroelectric potassium dihydrogen phosphate (KDP) 
The following four characteristic energies have been introduced.
(1) The energy of a singly charged ion, e& [assumed to be the same for the cation (three protons near the vertex) and anion (one proton near the vertex)].
(2) The energy of a doubly charged ion, e2. 
In the first line of Eq. (3.9), the leading factor is the appropriate multinomial coefficient, followed by the set of local attrition factors (probabilities), and the last factor arises from the single-proton long-range-order probability. 
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where N is the number of spins (or protons) and S~' --+1.
For our purposes, this Hamiltonian can be thought of as arising from the model ferroelectric pictured in Fig. 2 To apply our RM theory we must express the potential energy term in Eq. where y, -:2 (V2 -1) locates the critical transition point and g (y) is a soluton of
The random-mixing theory value for the critical value, y"of J/E is presented in Table I Another application is to the high-pressure behavior of ice polymorphs.
For these crystals, the ion formation energies are much larger than for KDP-like ferroelectrics.
Consequently, significantly higher pressures (=500 kbar) are expected to be required to observe phenomena such as order-disorder phase transitions and hydrogen-bond symmetrization. Therefore, the availability of a quantitatively reliable theory to guide the difficult very-high-pressure experiments is even more crucial for these systems. 
